0. Introduction. Given a radical À in the category of associative rings and ring homomorphisms, one might seek a natural definition for a graded version of A in the category of G-graded rings and grade-preserving homomorphisms, G a given group. One way of defining a graded version of A would be to consider A (A)G, the largest graded ideal contained in A (A), A a G-graded ring. Another possibility would be to consider the largest graded ideal I of A such that in A e = A (A e ), A e the identity graded component of A.
The first section of this note contains some necessary background material and definitions. In the second section we note that if A is a normal radical, then A re f(A) n A e -X(A e ), where A re f is the reflected graded radical of [2] . If, as well, A is supernilpotent (for example A the Jacobson, Levitzki or prime radical), then A re f(A) is the largest graded ideal / of A such that ID A e -A (A e ).
In the third section we study graded versions of the prime radical, namely B(A)G, the largest graded ideal in B(A), and # re f(A), the reflected radical of [2] and the largest graded ideal of A whose intersection with A e is B(A e ) by the results of the preceding section. For G finite, # re f = BQ\ therefore we focus our discussion on rings graded by an infinite group. An example shows that B K f(A) may properly contain B G (A) (in fact # re f(A) D A e may properly contain B(A) G n A e ) even if G is locally finite and A is strongly G-graded. We apply the main theorem of the second section to obtain an analogue to a theorem of Cohen and Montgomery for infinite G, show by examples that the implications in our theorem cannot be strengthened, and discuss conditions which ensure that B K f(A) = B G (A).
1.
Preliminaries. Throughout, G will denote a group with identity e, and A a Ggraded ring, not necessarily with identity. Unless otherwise stated, ideal means two-sided ideal. 
(S) = X(I).
To see that A normal implies (iii), let A be a graded ring and J a graded ideal such that Aj J ^ Z with trivial grading. Then,
and the statement follows.
•
2.
The reflected radical of a normal radical. Throughout this section, A will denote a normal radical. 
A g~\ a g Ç X(A e ) for all g G G}. 
Graded versions of the prime radical for rings graded by an infinite group.
The purpose of this section is to investigate the reflected prime radical # re f of [2] and graded prime radical B G of [3] for G infinite.
A graded ideal P of a graded ring A is called graded prime if for /, J graded ideals of A, IJ Ç P implies / Ç P or / Ç P. In 
DEFINITION 3.1. The graded prime radical of A, BG(A), may be defined equivalently as i). [3] the intersection of the graded prime ideals of A, or ii). [9] the intersection of the annihilators of the gr-prime A-modules.
It is straightforward to check that (i) and (ii) above are equivalent. For if M is a grprime A-module, then ann^fM) is a graded prime ideal, and if P is a graded prime ideal of A, then A/ P is gr-prime. We call a G-graded ring A graded prime if (0) is a graded prime ideal of A, and graded semiprime if BG(A) = 0.
Recall that
Recall that for G finite, B G -J9 ref [2] , but that in general the inclusion B G (A) Ç # re f (A) may be proper as illustrated by the following example from [2] . (Note that [9, 3.7] is in error.) EXAMPLE 
[2, Example 2.4] Let A = k[t]
, the polynomial ring in an indeterminate t over a field fc, Z-graded in the usual way. Then A is prime and so graded prime. However, by Corollary 2.6,2W(A) = tA.
• We note that proper inclusion is possible even for G a locally finite group and A a strongly graded ring; this is illustrated by Example 3.3 below. EXAMPLE 3.3. Let k be a field, and R = k[X\, X 2 ,...], the polynomial ring in countably many commuting indeterminates. Let / be the ideal of R generated by the Xf, let S = R/1, and let x t be the image of X t in S. Let G be the permutations of { 1,2,3,...} which leave all but finitely many elements fixed. Then G is a locally finite group acting as a group of automorphisms on S. Note that each of the x t generates a nilpotent ideal so that B(S) is the ideal generated by the *,-,/= 1,2,... . Now let A be the skew group ring S * G. If / is a graded ideal of A, then for arbitrarily large N e Z, I contains elements s * g where s is a polynomial in the JC, -, / > N. Hence A is graded prime, so B G (A) = 0. However, by Proposition 2.7, # re f(A) = B(S) * G.
• • However, we have the following proposition. 
